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I, Gaetano Thomas Twgilio, of 3676 
East 117th Street, Cleveland, Ohio, United 
States of America, a citizen of the United 
States of America, do hereby decUare the in- 
vention, for which I pray that a patent may 
be granted to me, and the method by which 
it is to be performed, to be particularly de- 
sribed in and by the following statement: — 

The present invention relates to a drive 
mechanism of the type comprising plural 
rotary elements and a common driving snatt 

therefor. . ■ • 

Such a driving arrangement is utilized, in 
many different devices and systems wherein 
it is desirable or even essential that jamming 
or overloading of one rotary element causes 
the same automatically to become disengaged 
from the shaft, so that the other elements may- 
continue to operate- These dements thus may 
take the form of pulleys, sprockets, or gears, 
a multiple gear pump of the type designed 
for aircraft being a good example of such a 
device. In this last case, the driving gears of 
plural sets of gears type fuel pumps are 
mounted on the same shaft and connected 
thereto in such manner as to provide ^de- 
pendent shearing in the event of seizing of any 
driving gear. . . 

In accordance with the present invention, 
there is provided a frangible coupling between 
a drive shaft and more than one gear elements 
rotatably mounted thereon which, as usual, 
are driven by this shaft, in which each of the 
rotatable elements is formed with an mwardHy 
serrated drive formation, a series of coupling 
elements spaced circumferentiaUy of the shaft 
is provided for each of these rotatable ele- 
ments, which coupling elements are corrected 
to rh- shaft and co-operate with the drive 
formation of the rotatable element, and that 
the coupling elements have generally radial 
portions Vmem the shaft and the rotatabk 
element which are intentionaUy weakened 
whereby, a predetermined overload or the like 
on the gear element causes it to become un- 
coupled from the shaft independently of the 
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other gear elements by virtue of a fracture 
at the weakened portions of the coupling de- 
ments. 

A preferred embodiment of the invention is 
set forth in the accompanying drawings, in 

which: — . . 

Fig. 1 is an eHevational view, parnally -in 
section, of a drive arrangement in accordance 
with the present invention; 

Fig. 2 is a transverse cross-sectional view 
taken approximately along the line 2—2 in 

Fl Fig! 3 as a top plan view of a coupling 
member or bar used in this assembly; 

Fig. 4 is a side elevational view of such bar; 

Fig. 5 is a further transverse cross-sectional 
view taken approximately along the line 5 — 5 
in Fig. 1; 

Fig. 6 is a side elevation of a modified iorm 

of shaft coupling; . 

Fig. 7 is an end view of the coupling siown 

in Fig. 6; . 

Fig. 8 shows in devauon a further modi- 
fication of the invention; and 

Fig. 9 is a transverse cross-sectional view 
taken approximately along the line 9—9 in 
Fig 8 

Referring now to the drawing in detaiL the 
preferred embodiment of the invention illus- 
trated in Figs. 1 to 5 comprises a driving 
shaft 10 having two gears 11 and 12 mounted 
thereon in axially spaced relation and adapted 
to be driven by such shaft. Such gears may, 
for example, be the driving gears of two gear 
pumps and, from what has been said earlier, 
it will be understood that the specific charac- 
ter of the rotary elements is not a critical fac- 
tor in the invention, whereby the ffllustrated 
gears could as well be pulleys, sprockets or 
other rotary drive means. 

The shaft 10 is formed with an integral 
portion 13 of increased diameter intermedi- 
ate its ends and such portion is provided with 
four equally spaced, axial slots 14 to a depth 
which is preferably greater than the difference 
between the diameters of the shaft proper and 
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such enlarged portion 13. As illustrated, the 
bottoms of such slots are thus located within 
the normal cross-sectional area of the shaft 
and the ends of each slot are inclined out- 
5 wardly from the planes of the ends of the en- 
larged portion to the periphery of the shaft at 
both sides, as shown at 15. Elongated coupling 
members or bars 16 of the particular forma- 
10 ^ . e y ide « most clearly in Figs. 3 and 4 are 
iu lined in such slots. 

Each coupling bar 16 is substantially rect- 
angular in cross-section and has a central or 
mam portion 17 of the same (length as the en- 
larged portion 13 of the shaft. Over such cen- 
13 tral portion, each bar is of a height sliehtiv 
greater than the depth of the slot 14 receiving 
the same and, for a purpose to be described, 
the outer or top surface of the bar is provided 
with a small, rounded transverse groove 18 

SV'V 1 S°t has a tennil *l Portion 
19 of reduced height and a contiguous con- 
necting portion 20 through which such end 
Portion is joined to the main or central por- 
tion 17. Similarly formed and connected end 

-=> and intermediate portions 21 and 22, respec- 
tively, are provided at the other end of the 
bar, and the bottom surfaces of both the inter- 
mediate portions 20 and 22 are inclined cor- 
respondingly as the ends of the shaft slot 14 

30 in each case. 

The intermediate portions 20 and 22 of the 
several bars are furthermore weakened by ver- 
tical grooves 23 formed in their side faces, so 
that these portions constitute sheaf sections. 

Sf h f ight of The «"* Potions 19 

and 21 of the bars is such that their bottom 

S S ne u S £ r ^ ces overIie the ad )acent sections 
of .he shaft 10 whereby such end portions are 
connected to the shaft only through the shear 
40 sections. When inserted in theif sloL Ae 
several coupling bars 16 are of course keyed to 
the shaft, and a snap ring 24 is fined about 
the assembly to hold the bars in place, the 
transverse top grooves 18 of the bars and a 
4o further peripheral groove in the enlarged shaft 
portion accommodating this ring. 

Such snap ring is of course "intended pri- 
marily to facilitate assembly, and other ex- 
pedients could obviously be used for this pur- 
50 pose. For example, the ring would not be 
needed if the bars are sized for press fitting 
in the shaft slots. 

The inner or adjacent ends of the journals 
of the two gears are internally splined and 
55 interengaged with the respectively adjacent 
axially extending end portions of the coupling 
members 16 for drive through the latter" 
Accordingly, this shaft assembly will be seen 
to provide independent first and second series 
60 of shear connections to the gears and mat, 
by appropriate degree of weakening, each gear 
is protected from predetermined excessive 
torque on the other. It is, moreover, impor- 
tant to note that the shearing of the driving 
65 connection in each case occurs in the coupling 


members associated with the shaft and not 
m the journaSs of the gears. When convenient 
to repair the assembly, it is thus a simple 
matter to substitute new coupling bars, which 
is obviously modi more economical than re- 70 
placement of the rotary elements. 

The coupling device shown in Figs. 6 and 
/ provides equivalent operation with less 
machining of the shaft., This device is in the 
form of a sleeve 25 which is internally splined 75 
ror engagement cm an externally spttined inter- 
mediate section of the driving shaft. At one 
end, this sleeve is provided with integral and 
circumferentially spaced axial extensions 26 
which correspond to the bar end portions 19 £0 
in the first described embodiment and, simi- 
larly as the latter, these axial extensions are 
weakened by groovy 27, at their junctions at 
the end face of the sleeve. A second set of such 
extensions or lugs 28, with weakening grooves 85 

are formed at the other end of the sleeve 
to provide the further independendy shearable ( 
series of driving elements corresponding to the 
earlier described coupling bar end portions 
■ii. ihus, in this modification the shear sec- 90 
tions are again between die shaft and the 
members in driving engagement with the gears 
and, m fact, the only significant change is the 
structural one of employing a keyed sleeve 
body in lieu of the enlarged shaft portion 95 
and separate bars keyed therein 

The shaft 30 to Figs. 8 and 9 likewise pro- 
vides independendy shearable driving connec- 
tions for the two gears or other rotary ele- 
ments, the coupling members here being in- 100 
tegral portions of the shaft. Each such mem- 
ber, designated generally by reference numeral 
31, comprises a relatively short radial portion 
32 and an outer portion 33 extending axially 
from such radial portion in slightly spaced 105 
relation to the periphery of the shaft proper. 

P 01 ^ 33j ^gly engaged with 
the gears in die complete assembly, extend 
respectively in opposite directions from the 
radial portions in the first and second cir- 110 ( 
cumferentially spaced series of the same, and V 
the radial connecting portion of each such 

m?,™^^™^ b y transverse grooves as 
illustrated for shearing from the shaft 

It will be clear that in each such form of 115 
the invention, the number of coupling mem- 
ben can be varied as may be appropriate in 
the particular installation in which the new 
anve mechanism is to be employed. 
WHAT I CLAIM IS: — i2 0 
1. A frangible coupling between a drive 
shaft and more than one gear elements rotat- 
abtty mounted thereon which, as usual, are 
dnven by this shaft, in which each of the rotat- 
able element is formed with an inwardly ser- 125 
rated drive formation, a series of coupling 
elements spaced circumferentially of the shaft 
is provided for each of these rotatable ele- 
ments, which coupling elements are connected 
to the shaft and co-operate with the drive 130 
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formation of the rotatable element, and that 
the coupling elements have generality radial 
portions between the shaft and the rotatable 
element which are intentionally weakened, 

5 whereby a predetermined overload or the like 
on the gear element causes it to become un- 
coupled from the shaft independently, of the 
other gear elements by virtue of a fracture at 
the weakened portions of the coupling ele- 

10 ments. 

2. A coupling as claimed in Oaim 1, in 
which the coupling elements extend axialiy 
from their generally radial portions about the 
shaft and into engagement with the rotatable 

15 elements. 

3. A coupling as claimed in Claim 1 or 2, 
in which two series of coupling elements are 
located on the shaft between a pair of the 
rotatabQe elements and extend axialiy in oppo- 

2C- site directions from their radial portions for 
respective engagement with the rotatable ele- 
ments- 

4. A coupling as claimed in any preceding 
claim, in which the axial portions of the 

25 coupling elements are lugs projecting from a 


sleeve removably keyed on the shaft, with 
generally radial weakened portions where the 
projections arc joined to the body of the 
sleeve. 

5. A coupQing as claimed in any preceding 30 
claim, in which the coupling elements are bars 
having portions keyed to the shaft and other 
portions free of the shaft drcumferentially 
spaced about it, with the weakened generally 
radial portions between such keyed and free 35 
portions. . 

6. A coupling as claimed in any preceding 
claim, in which the coupling elements are 
formed integrally with the shaft. 

7. A coupling as claimed in Claim 6, m 40 
which each coupling element is integrally 
joined to the shaft by a weakened radial por- 

tl °8* A coupling as claimed in Claim 1, sub- 
stantially as hereinbefore described with refer- 45 
ence to the accompanying drawings. 

For the Aoplicant, 
D. YOUNG & CO., 
Chartered Patent Agents, 
9, Staple Tnn ; London, W.C.I. 
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